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© Anemometer. 

© The inventions relates to an anemometer, in 
which a preferably cylindrical flow-capturing surface 
(1) is fastened to the control lever (10) of an elec- 
trical transducer (2) which is fixed to the top of a 
support (16) mounted in a box (15). The flow-captur- 
ing surface (1) is fastened to a cylindrical hollow 
body (18) arranged in an annular chamber (19) 
which surrounds the electrical transducer (2) and the 
support (16) thereof. The upper part of the cylin- 
drical body (18) is passed through an opening (315) 
formed in the upper wali (115) of the box and 
sealingly closed by a resilient annular collar (14) 
fixed to the cylindrical hollow body (18) and to the 
upper wall (115) of the box (15). The flow-capturing 
surface (1) is protected by a covering disc (23) 
fastened to the upper wall (115) of the box (15) by 
spaced thin rods (24). 
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"ANEMOMETER" 



The invention relates to an anemometer com- 
prising: a box with a bottom part, side walls, an 
upper wall and various chambers therein; a flow- 
capturing surface which is responsive to the pres- 
sure force as exerted by an air flow, and is moun- 
ted on the top of the box externally thereto, so as 
to be yieldable in all directions; an electrical trans- 
ducer fixed inside the box and comprising a control 
lever which is operatively connected to the flow- 
capturing surface so as to have the pressure force 
as exerted by the air flow on the flow-capturing 
surface converted into electrical signals corre- 
sponding to the direction and to the extent of said 
force. 

The invention aims to provide an anemometer 
of the above-disclosed type, in which notwithstand- 
ing that the flow-capturing surface is yieldably 
mounted in all directions, a balancing and stabiliza- 
tion of the said flow-capturing surface and a perfect 
seal of the anemometer box. as well as a full 
protection of the electrical transducer and the parts 
being associated therewith, are ensured with not 
much expensive means of a simple construction. 

The invention solves this problem with the pro- 
vision of an anemometer of the above-disclosed 
type, characterized by the combination of the fol- 
lowing features: 

- the flow-capturing surface is carried by the 
control lever of the electrical transducer and 
is fixed to a cylindrical hollow body arranged 
in an annular chamber which surrounds the 
electrical transducer and is of such a size as 
to permit the cylindrical body to oscillate in 
all directions transversely to its axis, 

- the cylindrical body has its upper part passed 
through an opening which is formed in the 
upper wall of the box and is closed by a 
bellows-like annular collar made of resilient 
material, and sealingiy fastened by its inner 
circumference to the cylindrical body and by 
its outer circumference to the upper wall of 
the box, 

- the electrical transducer is fixed to the top of 
a support, which is fastened to the bottom 
part of the box and extends into the interior 
of the cylindrical body through the open bot- 
tom end thereof. 

In a preferred embodiment of the invention, the 
transducer-carrying support consists of a cylindrical 
hollow member and th amplifier of the signals 
from the transducer is accommodated under the 
transducer into the said cylindrical hollow member. 

The flow-capturing surface may have any 
shape depending upon th type of measurement, 
particularly upon the desired measurement accu- 
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racy. In a preferred embodiment of the invention, 
the flow-capturing surface has a rotational sym- 
metry and is mounted co-axially on the control 
lever of the electrical transducer, this control lever 

5 being yieldably mounted in all directions by means 
of a spherical bearing provided at an intermediate 
region of the control (ever, one end of the latter 
carrying the flow-capturing surface, while the other 
end thereof has affixed thereto - perpendicularly to 

io the control lever - an actuating member of the 
electrical transducer. 

The electrical transducer can be any trans- 
ducer type which generates electrical signals cor- 
responding to the direction and the intensity of the 

75 pressure force as exerted by an air flow on the 
flow-capturing surface. Preferably, potentiometric 
transducers (of the joystick type), transformer tran- 
sducers, piezoelectric semiconductor transducers, 
or the like, may be used. 

20 The main advantages as afforded by the an- 

emometer according to the invention, reside in the 
feature that the cylindrical body which is integral 
with the flow-capturing surface, and is movable 
therewith, however inside the closed hollow space 

25 in the anemometer box, and the resilient collar 
connecting the said cylindrical body to the upper 
wall of the anemometer box, will ensure such a 
balancing and stabilization of the said flow-captur- 
ing surface that the anemometer is rendered insen- 

30 sitive to the conditions of movement of its support, 
and that the highest precision in measurements is 
guaranteed, even when the anemometer is moun- 
ted in a watercraft. At the same time, the electrical 
transducer and all the parts which are associated 

05 therewith, are located inside the anemometer box 
in a sealed condition therein, so that the same are 
shielded from atmospheric agents, which also con- 
tributes to guarantee the highest possible precision 
in measurements. 

40 The particular features of the invention and the 

advantages arising therefrom will appear more in 
detail from the description of some preferred em- 
bodiments, shown by way of non-limiting examples 
in the accompanying drawings, wherein: 

45 Figure 1 is a block diagram of an anemometer 
according to the invention; 
Figures 2 and 3 show a sectional view on a 
plane neing transverse to and a plane being 
parallel to the direction of the air flow, respec- 

so tively. of an exemplary embodiment of the an- 
emometer according to Figure 1; 
Figure 4 is an axial sectional view of an an- 
emometer according to th invention. 
With reference to Figure 1, reference V de- 
notes a vector oriented in the direction of an air 
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flow and the module (length) of which indicates the 
intensity of the air flow. In order to detect the 
direction and intensity of the air flow V, one single 
sensing member is provided, constituted by a flow- 
capturing surface 1 which controls an electrical 
transducer 2. The air flow applies a force on the 
flow-capturing surface 1, and the said force is 
converted into electrical signals by being trans- 
ferred to the electrical transducer 2 which is oper- 
ative^ connected to the flow-capturing surface 1. 
The force being exerted on the flow-capturing sur- 
face 1 in vectorial form will be resolved in the 
transducer 2 into two values corresponding to the 
projections of said force vector onto the axes of a 
system of coordinates. Therefore, the transducer 2 
emits two electrical signals X, Y corresponding to 
the components of the force vector in the direction 
of each of the two axes of the system of coordi- 
nates, and proportional to the intensity of the force 
in the direction of the associated axis. Thereafter, 
the signals X and Y are amplified and cleared of 
any possible disturbance signals in an amplifier 3, 
and finally they are processed, preferably, through 
a suitable electronic computer 4 where the direc- 
tion D and the intensity I of the fluid flow will be 
found out. These values may be displayed in any 
manner, for example, by suitable visualizing 
means, such as angle and speed indicators, printed 
graphs, video images, or the like. Preferably, the 
electrical signals X, Y generated by the transducer 
2 are of the analog type, and they are converted 
into digital type signals in said processor 4 or 
upstream thereof. As the system of coordinates, 
the use is preferred of a Cartesian system, the 
axes of which are- oriented perpendicularly to each 
other. However, in particular cases, reference may 
be made to other types of systems of coordinates. 

The flow-capturing surfaces 1 of the sensing 
means may be of any type. More particularly, when 
the determination is desired of the intensity of a 
unidirectional air flow or in only one of the direc- 
tional components of said flow, the flow-capturing 
surface 1 may be constituted by a planar surface. 
When the direction and intensity of an air flow 
having any orientation is to be determined, the 
flow-capturing surface 1 may advantageously have 
a rotationally symmetrical configuration. 

Figures 2 and 3 diagrammatically show an ex- 
emplary embodiment of an anemometer for mea- 
suring the intensity and the direction of an air flow 
according to the invention. 

The anemometer shown in the Figures 2 and 3 
comprises a control lever 10 which is so mounted 
as to be yieldable in all directions transversely to 
its longitudinal extent in a box 11 by means of a 
spherical bearing 12. Secured to the free end of 
the control lever 10 outside of the box 11 is the 
flow-capturing surface 1, which is shown by dot- 
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and-dash lines to mean generally any shape. The 
choice of th shape of the flow-capturing surface 1 
changes depending upon the measurement con- 
ditions. The opposite end portion of the control 
s lever 10 extends beyond the spherical bearing 12 
and is provided at the end thereof with a pressure 
disc 13 which is disposed perpendicularly to the 
control lever 1 0. The pressure disc 1 3 bears 
against two pairs of electrical transducers T1X, T2X 
w and T1Y, T2Y. The electrical transducers T1X, T2X 
and T1Y, T2Y of each pair are arranged diamet- 
rically opposite to each other and the pairs of 
transducers are co-planar to each other and to the 
pressure disc 13. The axes wherealong the pairs of 
is transducers T1X, T2X and T1Y, T2Y are aligned, 
are perpendicular to each other, whereby said tran- 
sducers are arranged crosswise. The individual 
pairs of electrical transducers T1X, T2X and T1Y, 
T2Y define, therefore, a system of Cartesian axes 
20 in a plane which is trasverse to the extent of the 
control lever 10, while the control lever 10 is yiel- 
dable as for its inclination thanks to the spherical 
support 12. The interior of the box 11 is substan- 
tially sealed to the exterior by means of a bellows- 
25 like collar 14 adhering to the control lever 10 and 
the upper side of the box 11. 

As a result of the foregoing features, and in 
accordance with the conditions shown in Figures 2 
and 3. the force applied by an air flow V to the 
30 flow-capturing surface 1 causes an inclination of 
the control lever 10 in the direction of the air flow 
and of an angular amplitude corresponding to the 
intensity of the flow. By being inclined, the control 
lever 10 pushes the pressure disc 13 against the 
35 diametrically opposite electrical transducers T1X. 
T1Y, which generate an electrical signal X1, Y1, 
respectively, which is proportional to the pressure 
or compressive force exerted by the control lever 
10 against the electrical transducers T1X t T1Y. As 
40 described above, the values of the intensity and 
direction of the air flow V may be obtained from 
said electrical signals after they have been am- 
plified and with the aid of a suitable electronic 
processor 4. 

45 In order to obtain an improved quality of sig- 

nals proportional to the force exerted by the air 
flow V against the flow-capturing surface 1, or to 
eliminate possible systematic conversion or calibra- 
tion errors, when the control lever 10 is perfectly 

so perpendicular to the plane containing the electrical 
transducers T1X, T2X and T1Y, T2Y - which is the 
rest condition of the anemometer - the pressur 
disc 13 presses against all electrical transducers 
T1X, T2X and T1Y. T2Y by the same measure. 

55 preferably the measure of 50% of the maximum 
pressure which may be exerted on them, whereby 
- when the control lever has reached a position of . 
maximum pressure against one of the transducers • 

3 



EP 0 445 508 A2 



T1X, T1Y of each pair - the pressure being exerted 
against the associated electrical trasnducer T2X, 
T2Y is either zero or a minimum value. Thus, the 
electrical signal corresponding to the magnitude of 
a component of the force vector along either one of 
the axes x t y of the system of coordinates is 
determined by comparing the signals which are 
obtained by the two associated transducers 
T1XJ2X; T1Y.T2Y. 

As electrical transducers T, different types of 
elements generating an electrical signal propor- 
tional to a pressure or other stressing force may be 
used, such as, for example, transducers of the 
potentiometric type, transformer type, piezoelectric 
semiconductor type, pneumatic type, or the like. 

The shape and size of the flow-capturing sur- 
face 1 may be of any type depending on the 
desired sensitivity and the type of measurement. 
The illustrated exemplary embodiment relates to an 
anemometer for measuring the intensity of the di- 
rection of an air flow parallelly to the plane contain- 
ing the transducers, i.e. transversely to the flow- 
capturing surface 1, and with any direction. In this 
instance, the flow-capturing surface 1 has a 
rotationally symmetrical construction with respect 
to the axis of the control lever 10, i.e. an axis 
perpendicular to the plane containing the trans- 
ducers T1 X.T2X.T1 Y.T2Y and transverse to the di- 
rection of the air flow V, more particularly a cylin- 
drical configuration. The diameter, obviously, is 
variable and may be even equal to or smaller than 
that of the control lever 10. 

Said anemometer, however, may also be used 
for measuring the intensity of the air flow V with 
reference either to only one of the directional com- 
ponents or to only one direction, by either replac- 
ing the responsive flow-capturing surface, e.g. by a 
flattened plate, or providing a preferential path for 
the air flow in a given direction, e.g. by arranging 
the anemometer in a duct oriented in said direc- 
tion. In this instance, only two electrical transducers 
need to be provided, for example T1X.T2Y. 

A particular embodiment of the anemometer 
according to the invention is shown in Figure 4 and 
comprises a substantially cylindrical box indicated 
generally at 15 which is closed at its top and 
bottom and is formed interiorly with a plurality of 
housing chambers to be described with more de- 
tails hereinafter. 

The transducer 2 is secured to the underside 
of the top wall of a central cylindrical hollow sup- 
port 16 co-axially to the box 15, while the control 
lever 10 protrudes upwardly out of the support 16 
through a hole 116. As a flow-capturing surface 1. 
a cylindrical surface co-axial with the control lever 
10 is fixed, e.g. screwed, to the free end of the 
control lever 10. Th cylindrical flow-capturing sur- 
face 1 is closed at its top and bottom and extends 



substantially out of the upper wall 115 of the box 
15 through an opening 315. Arranged centrally of 
the bottom of the cylindrical flow-capturing surface 
1 is a junction seat 17 co-axial therewith, wherein 

s the end of the control lever 10 is engaged. The 
cylindrical flow-capturing surface 1 is fastened to a 
cylindrical hollow body 18 which extends downwar- 
dly into the interior of the box 15, i.e. into an 
annular chamber 19 which surrounds the central 

to support 16. The inside and outside diameters of 
the annular chamber 19 and the diameter of the 
cylindrical body 18 are of such an extent as to 
permit unhindered oscillations in any direction, 
transversely to its axis, of the cylindrical flow-cap- 

75 turing surface 1, as shown by the dot-and-dash 
axes in Figure 4. The opening 315 for allowing the 
cylindrical body 18 to pass through the upper wall 
115 of the anemometer box 15 is sealed from the 
outside by a resilient bellows-like annular collar 14 

20 which is sealingly fastened by its inner circum- 
ference to the cylindrical body 18 and by its outer 
circumference to the upper wall 1 15 of the box 15. 

Below the electrical transducer 2, in the central 
hollow support 16 an amplifier 3 is provided for the 

25 electrical signals generated by the transducer 2, 
while in an additional chamber 32 in the area of the 
bottom part 215 of the box 15, the feed circuit 20 is 
arranged. The electrical connections between the 
individual chambers are made by suitable through- 

30 connectors, shown diagrammatically at 21 , while 
the inlet for the electrical cables into the anemo- 
meter box 15 is made possible by a tubular exten- 
sion 22 of the bottom part 215 of the box 15, which 
constitutes at the same time a stem for securing 

35 the anemometer. 

Arranged above the cylindrical flow-capturing 
surface 1 is a covering disc 23 which is disposed 
parallel to the upper wail 115 of the box 15. The 
upper wall 115 of the box 15 and the covering disc 

40 23 therefore constitute a wind-conveying channel 
which is open over 360*. permitting an improved 
exploitation thereof for the purpose of measuring its 
direction and intensity. The disc 23 may be sup- 
ported in a suitable manner to avoid any turbulence 

45 that may affect both the direction and the intensity 
of the wind. More particularly, the covering disc 23 
may be fixed to the upper wall 115 of the box 15 
by means of spaced thin rods 24 or by means of a 
cylindrical wall having thereon a plurality of 

so uniformly-distributed longitudinal slits for the wind 
flo therethrough. 

According to a further improvement of the in- 
vention, in the area directly under the annular collar 
14 there is an annular chamber containing elec- 

55 tricaJ heating means 25 to maintain the collar 14 at 
a constant temperature, thus avoiding that in case 
of very low temperatures the loss of resiliency of \ 
the collar 14 may cause an alteration of the mea- 
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surements. Moreover, as apparent from Figure 4, 
the box 15 may be formed with an additional 
annular peripheral chamber 26 provided with slots 
31 communicating with the exterior, and wherein a 
complete barometric station 30 may be accom- 
modated. 

Besides ensuring a considerable measurement 
accuracy, the anemometer for measuring the direc- 
tion and intensity of an air flow according to the 
present invention, is of an extremely simple con- 
struction and requires only a minimum mainten- 
ance. The sensing member, which is yieldable only 
under the action of the air flow being exerted 
thereon, does not constitute a structural moving 
member because, depending on the type of the 
transducers being used, the oscillations of the flow- 
capturing surface are of comparatively small am- 
plitude, and it ensures a great operating reliability 
and a minimum sensitivity to the dynamic stresses 
of the support of the device. More particularly, the 
anemometer according to the invention can span 
over a considerable measurement range, while us- 
ing always the same sensing member which is not 
responsive to the rolling or pitching movements of 
a vessel in which it is mounted. The absence of 
moving parts permits a reduction of the costs con- 
nected to the operations of maintenance thereof. 
The anemometer for directly converting the force 
and direction of the air fluid (wind) into electrical 
signals permit a rapid and reliable conversion 
thereof into the desired measurement values with 
the aid of computers. 

Claims 

1. An anemometer, comprising: 

a) a box (15) with a bottom part (215), side 
walls (415), an upper wall (115) and various 
chambers (19.26) therein, 

b) a flow-capturing surface (1) which is re- 
sponsive to the pressure force as exerted 
by an air flow (V). and is mounted on the 
top of the box (15) externally thereto, so as 
to be yieldable in all directions, 

c) an electrical transducer (2) fixed inside 
the box (15) and comprising a control lever 
(10) which is operatively connected to the 
flow-capturing surface (1) so as to have the 
pressure force as exerted by the air flow on 
the flow-capturing surface (1), converted 
into electrical signals (X.Y) corresponding to 
the direction and to the extent of said force, 

characterized by the combination of the fol- 
lowing features: 

d) the flow-capturing surface (1) is carried 
by the control lever (10) of the electrical 
transducer (2) and is fixed to a cylindrical 



hollow body (18) arranged in an annular 
chamber (19) which surrounds the electrical 
transducer (2) and is of such a size as to 
permit the cylindrical body (18) to oscillate 

5 in ail directions transversely to its axis. 

e) the cylindrical body (18) has its upper 
part passed through an opening (315) which 
is formed in the upper wall (115) of the box 
(15) and is closed by a bellows-like annular 

w collar (14) made of resilient material, and 

sealingly fastened by its inner circumfer- 
ence to the cylindrical body (18) ana by its 
outer circumference to the upper wall (115) 
of the box (1 5), 

75 f) the electrical transducer (2) is fixed to the 

top of a support (16) which is fastened to 
the bottom part (215) of the box (15) and 
extends into the interior of the cylindrical 
body (18) through the open bottom end 

20 thereof. 

2. An anemometer according to Claim 1, char- 
acterized in that the transducer-carrying sup- 
port (16) consists of a cylindrical hollow mem- 
25 ber and the amplifier (3) of the signals (X,Y) 

from the transducer (2) is accommodated un- 
der the transducer into the said cylindrical hol- 
low member. 

30 3. An anemometer according to Claim 1. char- 
acterized in that the flow-capturing surface (1) 
is interposed between the upper wall (115) of 
the box (15) and a covering disc (23) which is 
so attached to the box that air-flow passages 

35 are left all around the flow-capturing surface 

0). 

4. An anemometer according to Claim 3, char- 
acterized in that the covering disc (23) is car- 
40 ried by the box (15) by means of spaced thin 

rods (24). 

5- An anemometer according to Claim 3, char- 
acterized in that the covering disc (23) is car- 
45 ried by the box (15) by means of a cylindrical 

wall provided with slits for the throughflow of 
air. 

6. An anemometer according to Claim 1. char- 
so acterized by electrical heating means (25) pro- 
vided in an annular chamber of the box (15) 
under the bellows-like collar (14). 

7. An anemometer according to Claim 1, char- 
55 acterized in that in a feeding circuit (20) is 

accomodated a chamber (32) in the bottom 
part (215) of the box (15). 



5 
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8. An anemometer according to Claim 1, char- 
acterized in that barometric means (30) are 
accommodated in a peripheral annular cham- 
ber (26) of the box (15), the said chamber (26) 
being provided with slots (31) communicating 5 
with the exterior. 

9. An anemometer according to Claim 1, char- 
acterized in that the flow-capturing surface (1) 

has a rotational symmetry, the control lever to 
(10) of the electrical transducer (2) being yiel- 
dably mounted in all directions (D) of the air 
flow (V) by means of a spherical bearing (12) 
provided at an intermediate region of the con- 
trol lever (10), one end of the latter carrying 75 
the flow-captur:. .y surface (1), while the other 
end thereof has affixec ".hereto - perpendicu- 
larly to the control lever (10) - an actuating 
member (13) of the electrical transducer (2). 

20 

10. An anemometer according to Claims 1 and 9, 
characterized in that the electrical transducer 
(2) comprises at least four individual electrical 
transducer elements (T1X.T2X; T1Y.T2Y) ar- 
ranged altogether perpendicularly to the con- 25 
trol lever (10) and in a crosswise arrangement, 

so that each pair of opposite electrical trans- 
ducers (T1X.T2X; T1Y.T2Y) in line with each 
other, define one axis (x, y) of the system of 
coordinates for the resolution of the vector (V) 30 
of the pressure force exerted on the flow- 
capturing surface (1 ) and generates, when 
stressed, a signal corresponding to the value 
of the associated resolution coordinate of the 
vector of said force. 35 



the stress against the associated electrical 
transducer (T2X.T2Y) is either zero or a mini- 
mum value, while a means (3,4) is provided to 
determine the electrical signal (X,Y) corre- 
sponding to the magnitude of a component of 
the force vector (V) along one of the axes (x, 
y) of the system of coordinates, by comparing 
the pairs of signals (X1.X2; Y1.Y2) obtained 
from the two associated transducers (T1 X.T2X; 
T1Y.T2Y). 

13, An anemometer according to Claims 1, 9, 10, 
11 and 12, characterized in that the electrical 
transducers (T1X.T2X; T1Y.T2Y) may consist 
of transducers of potentiometric type, trans- 
former type, piezoelectric semiconductor type, 
or the like. 

14. An anemometer according to Claims 1, 9, 10, 
11. 12 and 13, characterized in that a device 
known as joystick is used as the electrical 
transducer (2), and on the free end of the 
control lever (10) thereof there is fixed the 
flow-capturing surface (1). 



11. An anemometer according to Claims 1, 9 and 
10, characterized in that the actuating member 
(13) for the individual electrical transducers 
(T1X,T2X: T1Y.T2Y) consists of a pressure 40 
disc which is arranged, preferably, substan- 
tially co-planar to the plane containing the 
electrical transducers (T1X.T2X; T1Y.T2Y) and 
adhering thereagainst 

45 

12. An anemometer according to Claims 1. 9, 10 
and 11, characterized in that, in the condition 
of the control lever (10) being perfectly per- 
pendicular to the plane containing the electrical 
transducers (T1X,T2X; T1Y.T2Y), and which is so 
the rest condition of the sensing member (O), 

the pressure disc (13) bears against all elec- 
trical transducers (T1X.T2X; T1Y.T2Y) by the 
same amount, preferably an amount of 50% of 
the maximum pressure which may be exerted 55 
thereon, so that when the control lever (10) 
reaches a position of maximum stress against 
one of the transducers (T1X.T1Y) of each pair, 
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© Anemometer. 

© The inventions relates to an anemometer, in 
which a preferably cylindrical flow-capturing surface 
(1) is fastened to the control lever (10) of an elec- 
trical transducer (2) which is fixed to the top of a 
support (16) mounted in a box (15). The flow-captur- 
ing surface (1) is fastened to a cylindrical hollow 
body (18) arranged in an annular chamber (19) 
which surrounds the electrical transducer (2) and the 
support (16) thereof. The upper part of the cylin- 
drical body (18) is passed through an opening (315) 
formed in the upper wall (115) of the box and 
sealingly closed by a resilient annular collar (14) 
fixed to the cylindrical hollow body (18) and to the 
upper wall (115) of the box (15). The flow-capturing 
surface (1) is protected by a covering disc (23) 
fastened to the upper wall (115) of the box (15) by 
spaced thin rods (24). 
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